Multiple endocrine neoplasia type 2 (MEN2) refers to the autosomal-dominant neuroendocrine tumour syndromes, MEN type 2A (MEN2A) and MEN type 2B (MEN2B). They are typified by the development of medullary thyroid cancer (MTC), phaeochromocytoma and parathyroid hyperplasia in MEN2A and MTC, phaeochromocytomas, ganglioneuromatosis and skeletal abnormalities in MEN2B. The aggressiveness of MTC is variable according to genotype, and although it is still the major cause of mortality in both conditions, prognosis has improved dramatically in those diagnosed and treated at a young age thanks to predictive genetic testing. Nevertheless, metastatic MTC, ganglioneuromatosis and a variety of other negative clinical and psychosocial impacts on quality of life and/or prognosis in MEN2 persist. In the absence, at the time of writing, of any large-scale research into quality of life specifically in MEN2, this review includes data from patient surveys and anonymised patient anecdotes from the records of the Association for Multiple Endocrine Neoplasia Disorders (AMEND), for whom the authors work. We recommend that these patients are cared for only in centres of expertise able to provide expert diagnosis, treatment and continuity of care, including psychological and transition support. Only in this way can the clinical advances of the last two and half decades be built upon further to ensure that the care of these complex, lifelong patients can be considered truly holistic.
Introduction
Multiple endocrine neoplasia type 2 (MEN2) refers collectively to 2 main distinct types of autosomal dominantly inherited neuroendocrine tumour (NET) syndromes (Barakat et al. 2004) ; MEN type 2A and MEN type 2B (also known as MEN3). MEN2 predisposes patients to medullary thyroid cancer (99%) and phaeochromocytoma (50%) but also to other conditions according to specific genotype. MEN2A also includes a 25% risk of developing parathyroid hyperplasia and is now recognised as 4 separate syndromes: classic MEN2A, MEN2A with cutaneous lichen amyloidosis (CLA), MEN2A with Hirschsprung's disease (HD) and familial MTC (Wells et al. 2015) . MEN2B accounts for around 5% of all MEN2 cases and also predisposes patients to diffuse intestinal ganglioneuromatosis and to mucosal neuromas and skeletal abnormalities. MEN2 is inherited in an autosomaldominant manner meaning that several generations in a single family may be affected by the same syndrome.
Medullary thyroid cancer (MTC) is the major cause of mortality in MEN2 and is more aggressive and presents earlier in MEN2B. However, the identification of the MTC biomarker, calcitonin, in 1968 and discovery of the causal RET (rearranged during transfection) proto-oncogene in 1993 (Donis-Keller et al. 1993 , Mulligan et al. 1993 ) saw the emergence of prophylactic thyroid surgery based on mutation status, slashing mortality from MTC in MEN2 from 15 to 20% down to around 5% (Brandi et al. 2001) . By 1996, the correlation between genotype and phenotype had become more defined and International Consensus Guidelines were published in 2001 (Brandi et al. 2001) . In 2006, tyrosine kinase inhibitor therapies emerged, providing hope for those with metastatic MTC. Nevertheless, timely and appropriate surgery remains the best chance of cure for MTC.
The risk of mortality from undiagnosed phaeochromocytoma is well documented (Prejbisz et al. 2013) , and of particular significance in pregnancy. Patients continue to report difficulties with tumour diagnosis prior to RET oncogene mutation status diagnosis, suggesting persistent issues with early diagnosis in primary care settings. However, once diagnosed, prognosis from adrenalectomy has dramatically improved since the introduction of alpha-blockade to the pre-operative preparation. Improvements in surgical techniques over the last 25 years, moving from open to laparoscopic surgery when possible, have also minimised post-operative morbidity and hospital stay (Prejbisz et al. 2013) , which may improve quality of life during recovery.
Despite all these advances, it is almost inevitable that diagnosis of a chronic complex syndrome like MEN2 will impact negatively on an individual's quality of life, and psychological wellbeing (Rodrigues et al. 2017) . Combined with coping with diagnosis and acute and on-going clinical care, the inheritance aspect of MEN compounds a range of emotional issues that must be taken into account in the care of these patients. It is clear from Association for Multiple Endocrine Neoplasia Disorders (AMEND) Counselling Service sessions that there are a number of pre-existing factors that will either facilitate or impede an individual's capacity to cope with living with MEN2 over time, despite the condition's variable morbidity. An individual's ability to adapt well to living with the condition, to continue to find life meaningful and rewarding, and retain a measure of hopefulness and optimism will depend on a number of variables; temperament, social and financial circumstances, severity of symptoms, family dynamics, existential and personal meanings ascribed to being diagnosed with a genetic disorder and family dynamics, amongst others, all contribute to the individuals' experience of living with MEN2. In addition to highlighting clinical advances over the last 25 years, we attempt to give voice throughout to some of the on-going challenges and preoccupations faced by individuals living with MEN2.
Methods
We identified relevant articles using PubMed, supplemented with additional published materials. Additionally, in the absence, at the time of writing, of any large-scale research into quality of life specifically in MEN2, we lean heavily on data from the records of the AMEND, for whom the authors work. Data, anecdotes and anonymous vignettes were selected by the authors from AMEND membership and Research Registry application forms, patient experience surveys, submitted patient stories, Counselling Service data and notes from conversations with patients either individually or collectively at events held by the Association. The aim of these data is to provide a useful snapshot of the outstanding issues in quality of life as perceived by MEN2 patients themselves until such time as this area is studied more widely.
Impacts on prognosis and quality of life in MEN2
With such complex disorders, there are a variety of potential clinical impacts on both the prognosis and the quality of life of patients with MEN2, although some may be minimised with early diagnosis. These range from symptoms of tumour hormonal secretion to the balancing of post-operative replacement medications, such as levothyroxine and corticosteroids. The former may be exacerbated by delays in diagnosis, and the latter by patient compliance and prescribing gaps. Metastatic disease presents its own challenges in terms of tumour symptoms, treatment side effects and overall impact on emotional health.
MEN2 insinuates itself into all areas of familial, social, financial or psychological fragility, exploiting these preexisting vulnerabilities. The 2012 NHS Confederation Mental Health Network Report, 'Investing in emotional and psychological wellbeing for people with longterm conditions' (Mental Health Network and NHS Confederation 2012) states that 'the emotional and psychological needs of people with long-term conditions can be described through a continuum from healthy coping, through disease-related distress, to psychological and psychiatric conditions'. This is supported by the results of a small 2017 Brazilian study (Rodrigues et al. 2017 ) which looked at the correlation between resilience ('fighting spirit') and anxiety and depression in MEN2. While the majority of their cohort appeared to have lower mean scores for anxiety and depression, a notable 26% of the patients required regular psychotherapy. Negative psychological impact was seen particularly in those who were less informed about their disease and in those who were parents of children to whom they had passed on the condition. Throughout the activities of AMEND, we see similar themes emerging with respect to impacts on individual identity, fears for the future, work life and finances, relationships and on decisions about having children.
Diagnosis
As mentioned in the introduction, since the onset of RET gene testing, the number of deaths in MEN2 from MTC (the main cause of mortality) has dropped from 15-20% down to around 5% (Brandi et al. 2001) . The prognosis for those diagnosed at an age that allows for appropriate prophylactic treatment (<1 year in MEN2B and commonly <5 years in MEN2A) and early instigation of regular monitoring is therefore greatly improved. Early thyroidectomies in children who have inherited MEN2 have been undertaken shortly after the MTC biomarker, calcitonin, was discovered in 1968. Without access to our current knowledge of genotypephenotype correlation, how many of these pre-gene test thyroidectomies were truly 'prophylactic' is open for debate. A recent study by the 'MEN2 in Children UK Collaborative Group' (unpublished at time of writing) (Nounou et al. 2017) looked at the outcomes of 79 MEN2 patients under 16 years of age between 1995 and 2013 who underwent thyroidectomy in the UK. Overall, prophylactic thyroidectomy in children with MEN2 in the UK was found to be safe. However, they conclude that surgical precision of prophylactic thyroidectomy can only be improved further if gene testing is performed as early as possible, leading to earlier thyroidectomy and reduced rates of lymph node dissections, thus potentially improving outcomes. Of course, this relies upon the early diagnosis of de novo or index case patients, something that remains challenging, particularly in primary care.
Phaeochromocytomas are catecholaminesecreting tumours of the adrenal glands which occur unilaterally or bilaterally in around 50% of the MEN2 patients. Their wide variety of symptoms, including episodic headaches, palpitations and sweating, can make phaeochromocytomas a challenge to diagnose and leave the sufferer at an increased risk of stroke or heart failure from hypertensive crisis. Indeed, 60% of phaeochromocytomas during pregnancy remain undiagnosed, resulting in a 44% risk of miscarriage and 50% risk of maternal and foetal mortalities (Därr et al. 2012 ). An existing genetic diagnosis of MEN2 ensures the implementation of regular effective biochemical and radiological monitoring for these tumours to expedite early diagnosis and to improve prognosis.
Ganglioneuromatosis in MEN2B sits very much in the shadow of MTC when it comes to clinical research and yet, in those it affects, it can have serious impact on a patient's quality of life. A 2017 systematic literature review (Gfroerer et al. 2017) found that gastrointestinal symptoms, the most common being constipation (72.7%), were reported in around half of all MEN2B patients within the first year of life, and yet the median age of diagnosis was 13 years.
Emily (33) is from the USA and was diagnosed with MEN2B at age 13. She had suffered with chronic constipation since birth and additionally with intermittent diarrhoea from age 19. '(The constipation) would build and build until I would get so backed up that I would throw up water, after which I would finally have diarrhoea for a day or so and get completely cleaned out. It was like clockwork: about 4 weeks of constipation followed by a day of diarrhoea and throwing up. I remember numerous times when I would drive an hour to work while throwing up'. Interestingly, Emily says that at each stage, her problems 'became the norm and I was used to it'. After contracting SIBO (small intestinal bacterial overgrowth) aged 28, things got significantly worse, but it was not until she was 32 that she underwent a colectomy, which revealed a twisted megacolon. A later ileostomy now presents its own issues: 'Even though sometimes my 'Baggie of Doom ' and I argue, or 
it burns the [****] out of me when I eat excessively spicy hot sauce, I would much rather experience its issues than ever go back to my colon issues'.
Overall, the average time to diagnosis in AMEND's patient population is 4 years (over 5 years in 26%), reflecting other studies in rare diseases (Singh et al. 2016) . In addition to the potential development of disabling symptoms from tumour hormone hyper-secretion and the ultimate mortality risks associated with this and with tumour metastasis, delays in diagnosis and initial misdiagnoses can also lead to patients losing trust and confidence in the medical profession. This may risk additional negative impacts on future care and disease management. The emotional impact of diagnosis depends upon a variety of factors, including the presence or absence of symptoms, other family members' experiences of the condition, the patient's age, cultural influences and attitudes and the capacity of healthcare professionals to break the news of the diagnosis appropriately, using sensitive language while allowing patients' space to understand and absorb information. In our experience, the majority of AMEND patient members diagnosed as a result of experiencing symptoms (often over a number of years) expressed relief at finally having a clear diagnosis and subsequent treatment and monitoring put in place. Coming to terms with the chronic and genetic natures of MEN2 seems to be somewhat easier for patients who had experienced symptoms pre-diagnosis, than for patients with few or no symptoms. The latter tend towards a greater degree of resentment, as opposed to relief, about the intrusion of testing and monitoring upon often already busy lives. Teri (34) described being diagnosed with MEN2 in her 20s after her mother was diagnosed with the condition in her 50s. She said she 'didn't really think much about it' as she did not feel unwell. Living and travelling abroad for work, she 'shelved' the diagnosis, rebuffing her parent's attempts to raise the issue. Blood tests for fatigue that eventually led to evidence of phaeochromocytomas then caused a review of her whole understanding of the condition, and a confrontation with her own denial for which she was very angry, and self-condemnatory. AMEND Counselling saw her through the period of 're-diagnosis', bouts of anger and depression, anxiety over scanning and treatment procedures and a successful operation. Now in a new relationship, Teri is now considering the impact of her diagnosis upon her future decision making around having children.
For most patients, any initial impact of diagnosis seems to ameliorate over time, particularly if patients have the opportunity to work through the emotional impact and meaning of the diagnosis for them as an individual. Depression and anxiety are part of normal adjustments to the confusion and isolation of diagnosis with a rare genetic condition (Turner & Kelly 2000) , but with personal and/or professional support, most patients in our experience appear to adapt well over time to living with MEN2.
Around one-third of the patients experience guilt over passing on the disease to their children (Rodrigues et al. 2017) . This manifests differently between families, but for some of our families, it can lead to considerable strain upon a couple's relationship, especially where the partnership had pre-existing vulnerabilities or tensions. Others found it strengthened family bonds, and others still that previous emotional issues between family members resurfaced. As Rob (38) put it, 'I've never thought I was like my father in any way -we never got on. I'm so angry the only thing he seems to have passed onto me is this'.
The generation of patients diagnosed with MEN2 by predictive gene testing in childhood are themselves now coming into young adulthood. For some, this raises uncommon pressures and complex ethical questions around their own decisions about starting a family: do they screen out the condition using pre-implantation genetic diagnosis, or not? One young woman (18) 
Treatment and living with MEN2
Genotype-driven treatment and advancements in surgical techniques have undoubtedly helped to improve prognosis and quality of life in MEN2. Regular screening for phaeochromotycoma using urinary or plasma metanephrines and normetanephrines and MIBG scanning are particularly useful for early detection of these tumours in MEN2 patients, enabling timely intervention with lower associated morbidities (Därr et al. 2012) . For instance, the introduction of laparoscopic transabdominal adrenalectomy in 1992, which has now been superseded by the retroperitoneoscopic approach, has decreased operating time, blood loss and complication rates. Combined with pre-operative preparation of patients with alpha-blockade to control hypertensive episodes and, where necessary, beta-blockers to control tachycardia, adrenal surgery is now the safest it has ever been.
However, numerous studies have shown that, in the hands of inexperienced or low-volume surgeons, complication rates rise in both thyroid cancer and adrenal surgery (Papaleontiou et al. 2017) . Combined postthyroidectomy, hypocalcaemia rates for first time surgery as recorded by the British Association of Endocrine &
Endocrine-Related Cancer
Thyroid Surgeons' (BAETS) UK Registry of Endocrine & Thyroid Surgery were 23.6% (down from 29.6% in 2009) (Chawick et al. 2017) , although it was acknowledged that a higher rate could be attributed to unavoidable removal or injury of the parathyroid glands during a central neck dissection at the time of thyroidectomy. BAETS consider that lower rates of post-thyroidectomy hypocalcaemia may be thought of as 'a surrogate marker of surgical performance'.
In MTC, the newest class of therapies (tyrosine kinase inhibitors), which aim to afford a modest but significant period of progression-free survival, come with varying side effects and subsequent impacts on quality of life, all of which are well documented (Wells et al. 2012 , Elisei et al. 2013 . Side effects of vandetanib and cabozanitinib include rash, nausea, fatigue, hand/foot syndrome and weight loss, most of which may be managed with additional medications, dose reductions or treatment 'holidays'. Indeed, these side effects may be seen by patients as a trade-off against progression-free survival and the hope for new treatments. Nevertheless, these side effects together with TKI resistance development, particularly in gene mutation codons 804 and 918 (Moserle et al. 2013) , are driving a variety of current research efforts: optimisation studies into the current TKIs, vandetanib (NCT01945762 ClinicalTrials.gov) and cabozantinib (NCT01896479 ClinicalTrials.gov); the testing of newer compounds such as A80 (Plenker et al. 2017) ; phase II trials of multi-targeted TKI, lenvatinib (Schlumberger et al. 2016) ; the use of peptide receptor radionuclide therapy (PRRT) using radiolabelled somatostatin analogues (NCT01915485 ClinicalTrials.gov) and even immunotherapy (NCT03072160 ClinicalTrials.gov).
The emotional impact of pre-operative symptoms and post-operative effects upon quality of life can be extensive, with management of symptoms being a major feature and preoccupation causing anxiety and low mood/ depression in patients with MEN2 who contact AMEND's Counselling Service. A good example of post-operative effects is seen in primary adrenal insufficiency (AI) after bilateral adrenalectomy for phaeochromocytoma. With adrenal crisis still the cause of death in 15% of the patients with AI in the UK (Wass & Arlt 2012) , there is a real sense of nervousness for patients in returning home after surgery, often long distances by car from a specialist centre, without having been given an emergency injection kit and appropriate training that would be needed in the event of a road traffic accident during the journey. To address this, guidance from the Society for Endocrinology is clear on the need to provide an emergency kit and training for use, as well as educating patients about sick day rules in AI (Arlt 2016 ) but this may not always be reliably implemented throughout services.
Susan (48) has MEN2A and recently had her second adrenalectomy, resulting in adrenal insufficiency and therefore rendering her steroid dependent. Sue was discharged from hospital without an emergency injection kit or lessons in how to use one. After seeking advice from AMEND two weeks later, she requested a kit from her GP and was supplied with just one Solucortef kit, one needle and one syringe.
In our experience, fatigue is a commonly reported general issue, and one which can profoundly impact on a person's employment, education, parenting capacities and relationships as well as on their ability to manage their own emotional health. Patients who adapt to living optimally with MEN2 seem to be those who manage to achieve a certain 'flexibility of mind': focussing on the condition when necessary (e.g. around scans, medication, tests, increased symptoms) but otherwise allowing it to fade out of consciousness when the condition is well controlled. This 'resilience' is closely associated with better outcomes and quality of life for patients with chronic conditions (Sílvia et al. 2015) .
Patients who are managing persistent, painful or distressing symptoms inevitably need the most support, and in such cases, working with them to explore what they can still comfortably manage, enjoy and take pleasure in is essential. It is notable that one-third of AMEND Counselling Service sessions between 2013 and 2016 involved patients disclosing suicidal thoughts that the majority felt unable to reveal to family, friends or health professionals due to feelings of shame and fear of negative consequences. In many families, the effect of living with MEN2 reveals a level of 'intergenerational trauma' around illness, bereavement and loss. Those with the condition often reveal family histories that cannot help but impact upon their capacity to be resilient, and perception of living with MEN2.
Polly (50) 
Support for the patient with MEN2 Psychological support services
People with a long-term health condition are two to three times more likely to develop depression than the rest of the population (Department of Health 2011) and yet psychological services are not routinely represented within the MDT approach for MEN. Of the individuals who approached the AMEND Counselling Service, 12% already had cognitive behavioural therapy for depression and/or anxiety. Many members found this helpful (especially in the initial relief of psychological symptoms) but others wanted more opportunity to explore further the meaning of their diagnosis in relation to its impact on their life choices, future, relationships and sense of self. Many clients expressed relief at being able to talk to a counsellor with knowledge of the condition rather than a generic cancer counselling service which can cause confusion over the status of their disease. The ability to access the service again in the future and avoid the need to repeat their medical story again was viewed positively.
For those few patients who may also have pre-existing psychiatric histories, concerns about how the two (or more) diagnoses interact can dominate. The diagnosis of an endocrine condition that can profoundly influence mood, and cause symptoms such as anxiety, caused some patients to review their entire understanding of their mental health history and difficulties. Interdisciplinary communication in such instances is essential, not least due to prescribing medications such anti-psychotic/antianxiolytic drugs and the potential contraindications of this. Anecdotally, patients with these two intersecting diagnoses do seem to struggle to find an interdisciplinary approach to their difficulties.
As Pat (45) 
Patient information and peer support
It has been shown that a well-informed patient is likely to be a more resilient patient (Rodrigues et al. 2017) . Historically, it was challenging for rare disease patients to find information on their disease written specifically for them and to benefit from peer support. The Internet age has completely transformed the information and support landscape and is helping to break the isolation that patients once felt so routinely. Whilst not all webbased information is accurate or suitable, and with some patient stories bound to terrify the newly diagnosed, the Internet also made the formation of professional patient advocacy groups and well-moderated online forums easier. With the support of a new generation of healthcare professionals keen to ensure that patients were cared for more holistically, these gaps in information and peer support are becoming a thing of the past. In fact, a 2016 meta-analysis (Allen et al. 2016) concluded that online support communities were useful in aiding selfmanagement, which in turn could improve a patient's experience with their long-term condition.
Nic (46) 
Hope
The capacity to remain hopeful can have an enormously positive impact on all those suffering with chronic conditions, and has been found to be a key predictor of longer survival for both breast cancer patients and HIV sufferers (Turner & Kelly 2000) . It would be reasonable to predict that it has similar indications for MEN patients. Clinicians play an integral part in supporting their patients to be optimistic by their overall attitude to them as individuals, to the condition, and by engagement with new developments in the field. However, maintaining hopefulness should not be confused with 'positive thinking', which may involve denying or minimising the distress and limitations of the condition, or of its treatment. Patients consistently report feeling safer and more relieved when clinicians are able to discuss and attend seriously to the anxieties, fears and sadness that go with living with MEN without brushing them aside. Patients may already feel an expectation from family members, friends, society and their own 'inner voice' to think positively, and this can feel like an additional psychological burden at times. Thus, the skilful ability of a clinician to attend to a patient's fears, acknowledge real difficulties and remain hopeful can be invaluable.
Other preoccupations of patients with MEN2
These additional issues are often marginalisedmentioned only briefly in articles, with very little additional information available on the impact on quality of life that these may incur within the syndromes. CLA and HD may occur in MEN2A, albeit rarely, and affect patients to varying degrees, with a corresponding impact on quality of life. For instance, some AMEND patient members have reported their CLA as a 'minor irritation', while others consider it a serious, sore and negatively impactful condition.
In societies that place heavy emphasis upon quite tightly proscribed notions of beauty and sexual attractiveness, MEN2B patients with the facial signifiers of the condition (mucosal neuromas and a distinct facial appearance) can experience particular emotional challenges. Several AMEND MEN2B members have described adolescence as a particularly difficult period, given its developmental preoccupations with appearance and sexual attractiveness both in person and in the media.
Recommendations Centres of expertise
Patients with NETs who attend a Specialist Centre for their disease, such as a European Neuroendocrine Tumour Society (ENETS) certified Centre of Excellence, report feeling more optimistic, motivated and confident in their care, as well as more knowledgeable about their condition. They also feel less confused, frustrated or isolated than those who were not treated in a Specialist Centre (Singh et al. 2016) . Too much uncertainty in engagement with the system and poor opportunities for communication between hospital appointments are often cited as major stressors for MEN patients and it is therefore essential that there is a concerted effort to concentrate MEN patients in centres of expertise. Within these, we recommend dedicated MEN outpatient clinics since these are seen by patients as acknowledging the condition as clinically important, thereby reinforcing a sense of security in their healthcare, reducing anxiety and possibly even increasing patient resilience. We would expect that Specialist Centres would be able to provide psychological support services, referral to trusted patient advocacy groups, an organised and supportive transition for adolescents from paediatric to adult care and key workers who can answer patients' out-of-clinic clinical queries or source answers in a timely manner. To help attend to the emotional aspects discussed in this review, additional training for clinical nurse specialists and physicians caring for patients with MEN2 on the psychological aspects of this disease would be helpful.
More clinical and quality of life research into MEN2
In the world of business, little happens without conducting market research to ensure that the right 'path to profit' is taken. Applying the same principle to the direction of research could be appropriate by way of an MEN2 needs analysis. At the WorldMEN meeting in 2016, a new approach was taken to this 2-yearly scientific meeting by including patients and patient advocates throughout the programme. The initiative, executed through close cooperation between the Dutch expert medical centre organisers and the Dutch patient group, Belangengroep MEN, included inviting direct feedback from participating patients into their perception of research needs. Fundamentally, this highlights the complete absence of large research studies into the quality of life in MEN2 (at time of writing). Such studies are much needed since these are likely to carry more weight in the medical community than any anecdotal evidence will.
It is encouraging that research into more effective treatments for MTC is continuing though opportunities remain for more interdisciplinary research to address those aspects of MEN2, such as ganglioneuromatosis, which have low mortality but a high impact on quality of life. Likewise, research into treatments for HD and CLA in MEN2A would be helpful. Hence, interdisciplinary research should extend not just between endocrinology, oncology and molecular biology, but might also encompass psychology/psychiatry, dermatology and gastroenterology, for example.
Conclusion
Clinically, there have been great improvements in diagnosis and treatment since the development of the gene test for MEN2, with age-appropriate, genotypeled prophylactic thyroid resection improving overall prognosis in patients diagnosed early in life. In addition, thyroid and adrenal surgery has never been safer, nor complication rates lower. Nevertheless, there is no room for complacency since these improvements in risk are still subject to diminishment when diagnosis is delayed and surgery is conducted outside of expert centres and by low-volume surgeons. Strong interdisciplinary communication would help to improve early diagnosis and prognosis further. A definitive cure for metastatic MTC remains elusive, although modest rates of progression-free survival are seen in TKI use, and on-going research provides hope for patients. Despite the clinical advances, there is still a considerable degree of negative impact on quality of life experienced by patients, not just from late diagnosis, tumour symptoms and metastatic disease, but also from psychosocial issues, not least when mental health problems pre-date the MEN2 diagnosis. Expert centres might ensure that multi-disciplinary teams include psychologists and/or undergo additional training in psychological aspects of genetic disease in order to help approach sensitively the diverse emotional impacts of MEN2. Patient peer support via routine referral to trusted patient groups should also be embedded in the service, together with a strong and supportive system for transition of adolescents from paediatric to adult care services. Overall, the future is becoming much brighter for families affected by MEN2, and by studying and addressing the outstanding clinical and psychosocial needs of patients, the outlook for future care and management could soon be truly holistic.
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